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DETAILED ACTION 
Claim Objections 

Claim 1 0 is objected to because of the following informalities: 

In claim 10 at lines 2-3, "the scattered x-ray elimination processing unit" lacks 
proper antecedent basis. 

Appropriate correction is required. 

Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

I A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 6-9 and 12-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nagai (US 2004/000881 7A1). 

Regarding claim 1 , Nagai teaches an x-ray diagnostic imaging system 
comprising: 

an x-ray irradiation unit 21 for irradiating an object to be examined with x- 

rays; 

an x-ray diaphragm unit 22 disposed in a direction of x-ray irradiation of the x-ray 
irradiation unit and shielding the irradiated x-rays except for the x-rays irradiated on a 
portion used for obtaining an x-ray image of the object to be examined; 

an x-ray diaphragm setting unit for variably setting the x-ray shielded portion to 
be shielded by the x-ray diaphragm unit (paragraph 35); 
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an x-ray flat panel detector 25 opposed to the x-ray irradiation unit via the object 
13 to be examined and imaging x-rays passed through the object to be examined as an 
x-ray image; 

an image processing unit for subjecting the x-ray image obtained by the x-ray flat 
panel detector to an image processing; and 

a display unit 33 displaying the x-ray image subjected to the image processing by 
the image processing unit, 

wherein the image processing unit comprises: a calculation unit reading out data 
of an x-ray detection element of the x-ray flat panel detector corresponding to the x-ray 
shielded portion shielded by the x-ray diaphragm unit (41, invalid area) which is variably 
set by the x-ray diaphragm setting unit and calculating a line noise component from the 
read out data of the x-ray detection element (paragraph 36); and a line noise correction 
unit correcting a line noise of the x-ray image based on the line noise component 
calculated by the calculation unit (paragraph 41, 42, 50, 51). 

Regarding claim 2, Nagai teaches the calculation unit includes interaction of a 
data portion read out as the line noise component from the x-ray flat panel detector 
with the x-ray diaphragm unit variably set by the x-ray diaphragm setting unit 
(paragraph 35, 41, 42, 50. 51). 

Regarding claim 3, Nagai teaches the image processing unit further comprises a 
correction execution switching unit switching to execution/non-execution of the line 
noise correction based on an x-ray condition set to the x-ray irradiation unit (paragraph 
41,42,50,51). 
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Regarding claim 6, Nagai teaches an operation unit to be used by an operator for 
setting an x-ray condition to the x-ray irradiation unit, an aperture condition of the x-ray 
diaphragm unit to the x-ray diaphragm setting unit, and an operation condition 
to the image processing unit; and a control unit driving the x-ray irradiation 
unit, the x-ray diaphragm setting unit, and the image processing unit based on 
the conditions set by the operation unit (figure 1). 

Regarding claim 7, Nagai teaches the control unit causes the x-ray irradiation 
unit to irradiate the object to be examined with x-rays corresponding to the x-ray 
condition set by the operation unit; the x-ray flat panel detector detects x-ray image 
data of x-rays projected by the x-ray irradiation unit and passed through the object to 
be examined and data of the shielded portion shielded by the x-ray diaphragm unit; 
and the calculation unit calculates a line noise component from the shielded 
portion data detected by the x-ray flat panel detector (figure 1). 

Regarding claim 8, Nagai teaches the line noise component obtained by the 
calculation unit is a predetermined statistical value of data of the x-ray detection 
element of the x-ray flat panel detector, the data corresponding to the x-ray shielded 
portion variably set by the x-ray diaphragm setting unit (paragraph 41, 42, 50, 51). 

Regarding claim 9, Nagai teaches the control unit controls the correction 
execution switching unit switching to execution/non-execution of the line noise 
correction based on the x-ray condition set by the operation unit (paragraph 41, 42, 50, 
51). 
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Regarding claim 12, Nagai teaches the line noise component obtained by the 
calculation unit is a predetermined statistical value of data (stray charges) of the x-ray 
detection element of the x-ray flat panel detector, the data corresponding to the x-ray 
shielded portion variably set by the x-ray diaphragm setting unit (paragraph 41, 42, 50, 
51). 

Regarding claim 13, Nagai teaches the predetermined statistical value is an 
average value (paragraph 41, 42, 50, 51). 

Regarding claim 14, Nagai teaches the predetermined statistical value is a 
median (paragraph 41, 42, 50, 51). 

Regarding claim 15, Nagai teaches the predetermined statistical value is a value 
obtained by combining plural statistical values including the average value and the 
median (paragraph 41, 42, 50, 51). 

Claims 1-3, 6-9 and 12-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ikeda et al. (US 2004/01 74953A1) 

Regarding claims 1-3, 6-9 and 12-15, Ikeda teaches an x-ray diagnostic imaging 
system comprising: 

an x-ray irradiation unit 1 for irradiating an object to be examined with x- 

rays; 

an x-ray diaphragm unit 6 disposed in a direction of x-ray irradiation of the x-ray 
irradiation unit and shielding the irradiated x-rays except for the x-rays irradiated on a 
portion used for obtaining an x-ray image of the object to be examined; 
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an x-ray diaphragm setting unit 6 for variably setting the x-ray shielded portion to 
be shielded by the x-ray diaphragm unit (paragraph 13); 

an x-ray flat panel detector 2 opposed to the x-ray irradiation unit via the object 
13 to be examined and Imaging x-rays passed through the object to be examined as an 
x-ray image; 

an image processing unit for subjecting the x-ray image obtained by the x-ray flat 
panel detector to an image processing; and 

a display unit 9 displaying the x-ray image subjected to the image processing by 
the image processing unit, 

wherein the image processing unit comprises: a calculation unit reading out data 
of an x-ray detection element of the x-ray flat panel detector corresponding to the x-ray 
shielded portion shielded by the x-ray diaphragm unit (401, non-detecting area) which 
is variably set by the x-ray diaphragm setting unit and calculating a line noise 
component from the read out data of the x-ray detection element (paragraph 14); and 
a line noise correction unit correcting a line noise of the x-ray,image based on the line 
noise component calculated by the calculation unit (paragraph 15, 17 and 19). 

Claim Rejections -35 use §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagai in view of Danielsson (US 2002/0057761 A1). 

Regarding claim 5, Nagai fails to teach a second x-ray diaphragm unit disposed 
between the object to be examined and the x-ray flat panel detector in addition to the x- 
ray diaphragm unit and shielding the x-rays scattered by the object to be examined, 
wherein the x-ray diaphragm setting unit variably sets a size of an x-ray shielded 
portion shielded by the second x-ray diaphragm unit. 

Danielsson teaches a second diaphragm 104 disposed between an object 103 
and a detector 106. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the imaging system of Nagai with the second diaphragm as taught 
by Danielsson, since the second diaphragm would provide a better alignment. 

Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagai in view of Fivez (US 5602895). 

Regarding claims 4 and 10, Nagai fails to teach the image processing unit further 
comprises a scattered x-ray elimination processing unit identifying an area in which x- 
rays scattered by the object to be examined are generated on the x-ray flat panel 
detector corresponding to the x-ray shielded portion variably set by the x-ray 
diaphragm setting unit and eliminating the identified scattered x-ray generation area 
from the line noise component calculation performed by the calculation unit. 

Fivez generally teaches scatter compensation in x-ray imaging. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the imaging system of Nagai with the scatter compensation as 
taught by Fivez, because it would provide better diagnostic image. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571) 272-2494. 
The examiner can normally be reached on 9:30 AM - 7 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Click can be reached on (571) 272 - 2490. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomriation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you wo.uld like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




